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論文題名 (英語)  
Comparative characteristics of obstacle avoidance strategy in young and older 
adults in various walking conditions 
【研究目的】 
 屋外や人混みなどの複雑な環境を安全に歩行する上では, 障害物に対する回避行動が











健常若年者 12名, 高齢者 14名の合計 26名を研究対象とした. 本研究では, ①人物回
避条件, ②歩行者回避条件, ③複数人物回避条件, ④複数歩行者回避条件の 4条件を設
定した. 測定機器には三次元動作解析装置と視線追跡システムを用いた. 回避行動の運
動学的変数には, 障害物通過の瞬間における側方空間マージンおよび体幹回旋角度, 障
害物通過～1m手間の区間（区間 1）および 1m手前～2m手前までの区間 (区間 2) の歩行
速度, 歩行開始から障害物通過までの区間で最大に側方偏移したタイミングを算出した. 
また視覚認知の変数として障害物に対する注視時間を求めた.  
測定変数は側方空間マージン, 体幹回旋角度, 歩行速度, 側方偏移のタイミング, 注








体幹回旋角度および区間 2 の歩行速度については, 年齢群と回避条件で有意な主効果が
認められ, 若年者と高齢者では, 障害物を通過する角度や歩行速度が異なることが示さ
れた. また区間 1における歩行速度では年齢群と回避条件の有意な交互作用が認められ, 
高齢者群でのみ, 回避条件間の歩行速度の有意差が認められた. なお側方偏移のタイミ
ングと注視時間に関しては, 有意な主効果および交互作用は認められなかった.  
 
【考察】 







可能性が考えられる.   




















Obstacle avoidance is important for walking in challenging environments such 
as outdoors or in crowds. This tactic requires spatial information obtained from 
visual sampling. Older adults select safer obstacle avoidance strategies. 
However, it remains unclear how they select their avoidance patterns and avert 
collision risk during avoidance in crowds. This study aimed to investigate 
obstacle avoidance strategy in older adults and under complex conditions such as 
with numerous obstacles and/or the presence of walkers. 
 
【Methods】 
We had a total of 26 participants: 12 young adults and 14 older adults. We 
subjected them to four conditions: one person, one walker, multiple people, 
multiple walkers. We used a three-dimensional motion capture system and eye 
tracking system to calculate the kinematic strategy of obstacle avoidance and 
visual sampling. The former was shown by lateral spatial margin and body rotation 
angle at the moment of obstacle avoidance, gait speed (within 1 m of the obstacle 
[area 1] and within 2 m of the obstacle [area 2]), and the timing of the maximum 
lateral shift during obstacle avoidance. For visual sampling, we calculated the 
gaze time in the direction of the obstacle. Two factors (two groups and four 
conditions) of repeated analysis of variance were used in statistical analysis. 
 
【Results】 
Significant main effects of groups, conditions, and interaction were observed 
via the lateral spatial margin. These results showed the older adults kept a 
narrower spatial margin than did the young adults. For body rotation angle and 
walking speed for area 2, there were significant main effects among the groups 
and conditions, and these results indicated differences of body rotation angle 
and walking speed between older adults and young adults. Walking speed for area 
1 also showed a significant interaction between groups and conditions; this 
result indicated older adults changed their walking speed in that condition. 
However, the timings of the lateral shift and gaze time toward the obstacle were 
not significant.  
 
【Discussion】 
Narrow lateral spatial margin and straight trajectory of walking were 
characteristics of obstacle avoidance in the older adults in the study, while 
 
 
the young adults changed direction of walking path and kept a wider lateral 
spatial margin. In the study’s conditions, all participants required lateral 
shifting, such as a change direction of their walking path, and this motion 
required dynamic control of posture. Therefore, older adults selected to walk 
straight to the point of obstacle avoidance to avoid instability caused by 
changing their direction of walking path or stepping laterally. There was no 
difference of gaze time toward the obstacle for the young or older participants, 
which indicated that the strategy of visual sampling, such as using central 
vision or peripheral vision, differed depending on the individual. 
 
【Conclusion】 
This study investigated differences in obstacle avoidance strategies between 
young adults and older adults and in various avoidance conditions. The results 
showed that older adults adopted different strategies, and these brought risk of 
collision with stationary or walking people. 
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検討し, その特徴を明らかにすることを目的に実施された.  
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